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PURPOSE: To make it unnecessary to rigidly regulate positional relation 
between an image display enabled area and a photographing means at the 
time of adjusting a projector or a monitor based upon the detection of a 
beam position. 



CONSTITUTION: Image display enabled area information obtained by 
photographing the whole area of the image display enabled area 40a by the 
photographing means 51 is specifed as the coordinates of four points on a 
memory means 54, the 1st positional coordinates on the means 54 which 
are to be found out based upon an adjusting image are calculated from the 
coordinates of said four points, the 1st positional coordinates are 
compared with the 2nd positional coordinates on the means 54 which are 
specified based upon the adjusting image and an adjustment control means 
56 is driven based upon the compared result. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The photography means installed in the location which can photo the whole region of a graphic display 
possible field at least, A video-signal generating means for adjustment to supply a video signal so that the image for 
predetermined adjustment may be displayed as a video output by video output means to display an image in said graphic 
display possible field, and said video output means, A memory means to memorize the information acquired by said 
photography means, and an operation means to compute position information as a coordinate location on said memory 
means from the information memorized by said memory means, It has the adjustment control means which performs 
display adjustment control to a video output means. From the information memorized by said memory means when the 
whole region of said graphic display possible field is photoed with said photography means, pinpoint said graphic 
display possible field as a coordinate of four points on said memory means, and it is based on the coordinate of these 
four points. The 1st position coordinate on said memory means by which ******** specification should be carried out 
is computed on the image for adjustment outputted from said video-signal generating means for adjustment. From the 
information memorized by said memory means when the whole region of said graphic display possible field is photoed 
with said photography means, where the image for adjustment concerned is displayed The display adjustment method 
characterized by acquiring the 2nd position coordinate on said memory means specified based on the image for 
adjustment concerned, and the******** aforementioned adjustment control means operating to the comparison result 
of said 1st position coordinate and 2nd position coordinate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the display adjustment method which can automate the convergence 
adjustment (registration adjustment) in indicating equipments, such as a projector, raster distortion adjustment, etc. 
[0002] 

[Description of the Prior Art] In a monitor, a projector, etc., when the exposure location of R, G, and B each beam is not 
in agreement on a screen (or on a CRT phosphor screen), though natural, since a good playback image is not obtained, it 
needs drawing distortion / convergence adjustment (registration adjustment). 

[0003] Although it is made by making it in agreement with the absolute location which R [ on the screen ], G, and B 
each current beam position was detected [ location ], and had these specified in case such adjustment is performed The 
television camera which photos the screen which will project an image as the concrete means if it is a projector, for 
example is installed. The screen which displayed images for predetermined adjustment, such as a dot pattern and a 
circular pattern, is photoed. The photoed video signal (brightness data) is memorized to a frame memory, a******** 
operation is performed to the memorized data, it asks for the current beam position, and there is a method adjusted so 
that this may be made in agreement as compared with the absolute location (that is, location which should have 
essentially the current beam position called for from the brightness data obtained by photography) beforehand specified 
in this called- for location. In addition, it is common that the current beam position is expressed as a coordinate location 
on a frame memory in this case. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the relative installation location of a screen and a television 
camera must always be fixed in the method which incorporates the information on the image for adjustment on a screen 
with a television camera in this way, and detects the current beam position from the information. That is, although the 
absolute location used as the criteria for doubling the current beam position detected as a coordinate location on a frame 
memory must naturally also be shown by the coordinate on a frame memory, if the relative position of a screen and a 
television camera is not decided, the absolute location on a screen cannot be expressed as a coordinate on a frame 
memory. It is impossible to double with the absolute location used as criteria R and G which were detected from the 
screen image if a location was not shown by any means, and B each current beam position. It follows. By doubling with 
the absolute location used as criteria R and G which were detected from the screen image if the relative installation 
location of a screen and a television camera always was not being fixed, and B each current beam position Drawing 
distortion / convergence adjustment (registration adjustment) performed can be performed. 
[0005] For this reason, on the occasion of the tuning performed based on current-beam-position detection, the 
installation location of a screen and a television camera needed to be specified very strictly, and there was a trouble that 
an activity was not easy. Moreover, also in a large-sized monitoring device, above-mentioned drawing distortion / 
convergence adjustment are the same, and the relative position of a screen and a television camera must be set up 
strictly. 
[0006] 

[Means for Solving the Problem] The photography means installed in the location which this invention was made in 
view of such a trouble, and can photo the whole region of a graphic display possible field at least, A video output means 
to display an image in a graphic display possible field, and a video-signal generating means for adjustment to supply a 
video signal so that the image for predetermined adjustment may be displayed as a video output, A memory means to 
memorize the information acquired by the photography means, and the operation means which can compute position 
information as a coordinate location on a memory means from the information memorized by this memory means, It has 
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the adjustment control means which performs display adjustment control to a video output means. When the whole 
region of a graphic display possible field is photoed, pinpoint a graphic display possible field as a coordinate of four 
points on a memory means from the information memorized by the memory means, and it is based on the system of 
coordinates of these four points. The 1st position coordinate on the memory means by which ******** decision should 
be carried out is computed on the image for adjustment outputted from the video-signal generating means for 
adjustment. The 2nd position coordinate on the memory means specified based on the image for adjustment concerned 
is acquired from the information memorized by the memory means when the whole region of a graphic display possible 
field is photoed, where the image for adjustment concerned is furthermore displayed. It constitutes so that ********, for 
example, this, may be made in agreement with the comparison result of this 1st position coordinate and the 2nd position 
coordinate and an adjustment control means may operate. 
[0007] 

[Function] The field of the very thing, such as the graphic display possible field made into the video signal for a 
photograph to be taken by the photography means, i.e., a screen, and monitor display If it grasps as a coordinate on a 
frame memory and is made to also grasp the pattern image as an image for adjustment projected on coincidence on a 
screen or monitor display with the coordinate on a frame memory In the suitable relative-position relation set up 
between a screen or monitor display, and photography means, such as a television camera, for every tuning, the relative 
location of a graphic display possible field and the pattern image for adjustment is grasped with the coordinate on a 
frame memory. Therefore, if the absolute location used as the criteria of the adjustment actuation set up in a graphic 
display possible field is computed from the coordinate expressing a graphic display possible field of four points, since 
the physical relationship of a location and the current beam position detected from a pattern image will decide it 
absolutely, between a screen or monitor display, and photography means, such as a television camera, it becomes 
unnecessary to make actual relative installation physical relationship decide strictly for every tuning. 
[0008] 

[Example] Fig. 1 shows one example of this invention as a display adjustment method to a projector. The processing 
circuit system of the video signal V which reproduces 1 with Projector PR, monochrome projection tubing (CRT) of 
high brightness with which 10, 20, and 30 make red, blue, and the green luminescence film Screen C, respectively, and 
11,21 and 3 1 show the lens system which carries out image formation of said monochrome projection tubing to a screen 
40. Moreover, in each monochrome projection tubing, E shows an electron gun and D shows deviation equipment. R, G, 
and B video signal are supplied to R, G, and B each projection tubing 10, 20, and 30 from the video-signal regenerative- 
circuit system 1 , respectively, by modulating an electron beam, the playback image of the monochrome displayed on 
each screen C is compounded on a screen 40 through lens systems 11,21, and 3 1 , and such a projector PR forms a color 
image. 

[0009] 50 is a pattern generator which outputs the pattern video signal required in order to detect the current beam 
position in the cases, such as registration adjustments, such as a circle graphic form and a dot pattern, for adjustment, 
and the output is supplied to R, G, and B each projection tubing 10, 20, and 30 through the video-signal regenerative- 
circuit system 1, and is made as [ display /, respectively / a monochromatic pattern image ]. 51 is installed in the 
location which is a television camera and can photo the whole screen 40. And the image displayed on the screen 40 
which has field 40a by which the perimeter was set to black frame 40b, and which can be displayed is changed into a 
video signal (brightness data) through a television camera 51 and a digital disposal circuit 52. 
[0010] 53 is an A/D converter which carries out A/D conversion of the output of a digital disposal circuit 52 to 
predetermined timing, and 54 is a frame memory which memorizes the luminance signal changed into the digital data. 
55 is the data-processing section (CPU), and based on the data memorized by the frame memory 54, it performs a 
predetermined operation so that it may mention later. 56 is a system controller by the microcomputer and is controlling 
actuation of above-mentioned A/D converter 53, a frame memory 54, CPU55, and a pattern generator 50. Moreover, the 
result of an operation obtained by CPU55 is used, the registration adjustment means which is not illustrated about R, G, 
and B each beam is controlled, it attains registration regulating automatically, and the exposure location of each beam is 
made in agreement. 

[001 1] As adjustment actuation based on current-beam-position detection realizable [ with such this example ], 
registration adjustment is mentioned as an example and explained. That is, in all the subregions of a center section and 
the periphery in field 40a on a screen 40 which can be displayed, each current beam position of R, G, and B is made in 
agreement. What is necessary is for that, to be adjustment for acquiring a good image, to divide into the field of a 
predetermined number for example, field 40a which can be displayed, to detect the current beam position for every 
field, and just to double the detected current beam position with the location set up as the proper current beam position, 
here, field 40a of a screen 40 which can be displayed is divided into the subregion of al-a25 as shown in drawing 2 
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having - each ~ as shown in drawin g 3 as CI - C25, a center position exists in field al -a25. al on the following and a 
screen 40 It is each beam center position of R, G, and B which are outputted from Projector PR in a field CI ******** 
explanation of the control action of the system controller 56 for doubling with a location is given at the flow chart of 
drawing. 4 . 

[0012] First, A/D conversion of the video signal (brightness information) which photoed the screen 40 in the condition 
that no images are projected is incorporated and carried out from a television camera 51, and a frame memory 54 is 
made to memorize (F101). The image which the installation location of a screen 40 and a television camera 51 was not 
strictly decided other than considering as the location where a television camera 51 can photo the whole screen 40, 
therefore photoed the screen 40 does not necessarily express the configuration of a screen 40 as it is, as 40m of images 
of the screen 40 held at a frame memory 54 is shown in drawin g 5 , it will incline or the scales of each side will differ. 
[0013] Here, it is location PI -P4 of four corners of the screen 40m field which can be displayed. It extracts. As 
mentioned above, since a perimeter is black frame 40b, a screen 40 by CPU's55 incorporating the brightness 
information memorized by the frame memory 54, and performing an image processing Location PI -P4 of four corners 
of the screen 40m field which can be displayed It can extract easily. Therefore, CPU55 can grasp the location PI of four 
corners, P2, P3, and P4 as the coordinate value (H.P.I, VP1) in a frame memory 54, (H.P.2, VP2), (H.P.3, VP3), and 
(H.P.4, VP4)(F102). 

[0014] If the coordinate range of the screen 40m field which can be displayed is known, all the locations in [ which can 
be displayed ] a field will be computed as a coordinate value in a frame memory 54, and can be expressed, for example, 
it was shown in said drawin g 3 each the center position CI of field al -a25 - C25 - respectively - PI, P2, P3, and 
P4 It computes by geometrical count from a coordinate value, and a coordinate value can express. That is, center 
position CI m-C25m of each field in screen 40m corresponding to the center position CI of each field in center position 
CI m-C25m 40 shown in drawing 6 , i.e., an actual screen, - C25 held at the frame memory 54 The coordinate value of - 
(HC25, VC25) can express all (HC1, VC1). Then, CPU55 is center position CI m-C25m. It computes as a coordinate 
value (F103), and a system controller 56 incorporates the computed coordinate value (HC1, VC1) - (HC25 and VC25) a 
value as an absolute location used as the criteria of the adjustment actuation by this, and holds them to the internal work 
piece RAM (F104). 

[0015] Center position CI m-C25m When obtaining coordinate value (HC1, VC1) - on a frame memory 54 (HC25 and 
VC25) Next, it asks for the beam center position in the predetermined field (al -a25) which should be adjusted about 
each CRT 10, 20, and 30 of R, G, and B, respectively as a coordinate value on a frame memory 54. They are the above- 
mentioned center position CI m-C25m. Tuning will be completed, if registration adjustment is performed so that it may 
be in agreement. 

[0016] Then, it is a 1 first. As a system controller 56 controls a pattern generator 50 first in order to adjust CRT 10 about 
a field, and shown in drawin g 7 , it is 40 screenal . Center position CI of a field The video signal which projects the 
circle graphic form Q made into the central point is made to output (F105). In addition, the circle graphic form in this 
case is outputted as a red image only by R signal, and CRT 20 and 30 is not used. And A/D conversion of the video 
signal (brightness information) which photoed the screen 40 which the image of drawing 7 projected with the television 
camera 51 is carried out, and a frame memory 54 is made to memorize (F106). Then, as an image of the screen 40 
which the circle graphic form Q projected, on a frame memory 54, as shown in dra wing 8 , the image whose circle 
graphic form Qm projected the actual screen itself on screen 40m in the condition that the scales of a tilt angle or each 
side differed is memorized like the image of the screen itself obtained at step F101. Naturally the circle graphic form 
Qm itself serves as the shape of the shape of an ellipse, and an egg, and an image which deformed. 
[001 7] Here, the value will be al if the center-of-gravity point of the circle graphic form Qm is searched for. It becomes 
the value expressed on a frame memory 54 as a beam center position of CRT 10 in a field. Even if the center-of-gravity 
location of a circle does not change even if the image has caused the rotation gap by an installation gap of a television 
camera 51 and Projector P, skew distortion, etc., and it regards the image of a perfect circle as an ovoid or an ellipse 
from the same cause, it is because the core of a perfect circle is equivalent to an ovoid or the center-of-gravity location 
of an ellipse, (Then, the circle center-of-figure location displayed on the screen 40 from the data of a frame memory 54 
in CPU55 level and by performing the operation which generates vertical luminance distribution data, and making two 
steps of operation treatment of asking for the center-of-gravity location of a horizontal and the luminance distribution 
data of perpendicular each direction generated further perform, i.e., a 1, It asks for the beam center position of CRT 10 in 
a field (F 107).) 

[0018] An example of data-processing actuation of CPU55 in step F 107 is explained with reference to the flow chart of 
drawing 9 and drawing J_0 , and drawing 1 1 . First, the inside of the data memorized by the frame memory 54 in step 
F106 of drawing_4 as described above, PI and P2 equivalent to field 40a of a screen 40 which can be displayed, P3, and 
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P4 The data within the surrounded limits it is read into control of a system controller 56 by ******** CPU55 (F107a) - 
first, this data is totaled in the direction (lengthwise direction) of V, and it is shown in drawing 9 ~ as — horizontal 
luminance distribution data hD It asks (F107b). 

[0019] Horizontal luminance distribution data hD If the data value of each pixel read from the frame memory 54 is set 

to Dmn (Dl 1 DMN) as an operation for which it asks, since it is data in which an intensity level is shown, this 

Dmn is predetermined threshold LS. It sets up and is Dmn>LS. What is necessary is just to total the number of pixels 
which has becoming data to a lengthwise direction (the direction of V). thus, called-for horizontal luminance 
distribution data hD it is shown in drawin g 10 as - the shape of a semicircle -- becoming - this data hD from - it can 
ask for the horizontal center-of-gravity location of a circle graphic form by performing data processing still as follows 
(F107c). 

[0020] the x-coordinate which takes out Data hD (semicircle part) and shows positional information like drawing 1 1 , 

and the y-coordinate which shows the number of pixels - setting - value xl of an x-coordinate — xp the value of a 

corresponding y-coordinate ~ yl yp ** - it carries out. And horizontal center-of-gravity location HG of a circle 

graphic form It is xG about a value. It is [Equation 1] when it carries out. 



It can ask by carrying out. 

[0021] Step F107c It is this HG, after setting and calling for the horizontal center-of-gravity location HG (xG) of a circle 
graphic form. While holding a value, it is step F107d. It sets, the data of a frame memory 54 read by step F107a are 
shortly totaled in a longitudinal direction, and it is the vertical luminance distribution data vD. It asks, and step F107c 
the same approach — luminance distribution data vD from — center-of-gravity location VG of the perpendicular 
direction of a circle graphic form It asks by the operation (F107e). 

[0022] Thus, by performing the operation which searches for the luminance distribution of the direction of H, and the 
direction of V, and the operation which draws the value of a center-of-gravity location from each value of luminance 
distribution data Level and the coordinate value HG which expresses a beam center position on the vertical center-of- 
gravity location 54, i.e., a frame memory, of the circle graphic form Qm And VG It is computed and CPU55 is 
outputted to a system controller 56 by making a coordinate value (HG and VG) into a beam center position coordinate 
(F107f). 

[0023] For example, by the operation of above CPUs55, it is al. The beam center position of CRT10 in a field is al to 
which the system controller 56 computed the coordinate value of the beam center position concerned beforehand 
although the coordinate value on a frame memory 54 (HG and VG) was obtained. It compares with the seat table value 
(HC1, VC1) which shows center position Clm of a field (F108). And the video-signal regenerative-circuit system 1 is 
controlled, actual registration adjustment control is performed (Fl 10), and, finally a coordinate value (HG and VG) and 
a seat table value (HC1, VC1) are made in agreement (F109). 

[0024] If adjustment is completed about CRT 10, the green image of the circle graphic form Q of d raw ing 7 will be 
generated from a pattern generator 50 next, and registration adjustment about CRT20 is performed similarly. (Fl 11- 
Fl 16) . And if it is completed, the blue circle graphic form Q will be outputted, and registration adjustment about 
CRT30 is performed still more nearly similarly (Fl 17-F122). 

[0025] By the above actuation, it is al. Registration regulating automatically in a field is attained. What is necessary is 
to generate a centering on the central point (C2 - C25) of each field circle [ field / of a2 -a25 ] graphic form about R, G, 
and B each color, and just to perform same adjustment actuation, detecting a beam center position, respectively and 
comparing with the center position on a frame memory 54 (C2 m-C25m). 

[0026] In addition, although detection of the beam central point was obtained by computing the circle center of figure, 
there are various approaches, such as displaying and computing a dot pattern and a rhombus pattern. Furthermore, 
although a beam center position is compared on the basis of the central point (C2 m-C25m) of each field and it was 
made to perform adjustment actuation in this example On a frame memory 54, it is PI, P2, P3, and P4. Following on the 
image of the display pattern for adjustment, since it is computable no matter it may be what location, if it is a location 
within the surrounded limits, a setup of the reference value at the time of adjustment and a comparative method are 
various idea ****. Of course, a screen field and also when it is not restricted to al -a25 and there is no need for field 
division, it thinks. 
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[0027] anyway, by the display adjustment method of this example 4 comer location of field 40a of a screen 40 which 
can be displayed is beforehand grasped with the coordinate value of PI on a frame memory 54, P2, P3, and P4. 
Therefore, it is the position which serves as criteria of adjustment actuation in field 40a which can be displayed PI, P2, 
P3, and P4 Coordinate value (H.P.I, VP1), Compute from (H.P.2, VP2), (H.P.3, VP3), and (H.P.4, VP4), and it is made 
to hold. In order to grasp as a coordinate location on a frame memory 54 also about the information acquired from the 
pattern image furthermore projected on a screen 40, the relative-position relation between the coordinate used as criteria 
and the coordinate of the information acquired from a pattern image will be fixed by the adjustment work unit. 
Therefore, it is not necessary to specify strictly the screen 40 at the time of performing tuning based on current-beam- 
position detection, and the physical relationship of a television camera 51. 

[0028] In addition, although the registration adjustment in a projector was mentioned as the example and the above 
example explained it, this invention can use the convergence adjustment in Monitor CRT, adjustment of raster 
distortion, etc. for all adjustment actuation that detects the current beam position with a photography means, and 
performs it in an image output unit. 
[0029] 

[Effect of the Invention] As explained above, the display adjustment method of this invention The whole region of a 
graphic display possible field is pinpointed as a coordinate of four points on a memory means. By computing from the 
coordinate of four points which had the 1st position coordinate 0 f ********** ******** specified as a pattern image, 
and carrying out ******** adjustment control action to the result of having compared this with the 2nd position 
coordinate specified based on a pattern image In case tuning of a projector or a monitor based on current-beam-position 
detection is performed, it is not necessary to specify strictly the physical relationship of a graphic display possible field 
and a photography means, and it is effective in tuning being simplified very much. 



[Translation done.] 
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[Drawing 3] 
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[Drawin g 5] 
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Sftfcttftli&bfcv^ !)-yifn^A^ 7 to 
ffiSsKiBAJ ttJt L X v Itti ^ * y - v±rojfe*Mfcfi 

StifcR, G, B«-t'-A{iB*K*i^5*fe^iB(- 
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20 cox — ^rAny ha — 9 5 6 (PSJWcg-fV 

SrV*^] (tt*[pJ) i^ftU H9}c^i-J;9lc*¥* 
ft^WS^*^-^ h D dS*«)ibtt5(F107b)o 

[0 0 19] ^^(omm^f-^hD 

^ir/WCO^-^ffiSrDmn (Dn Dmn) b1rZ> 

b, r(DD mn (i®au^/^^^i-r r --^TfoafcJ6, FJt 
£cDL#VMgL s Sr^^LT, D mn >L s fcfcfi?*-* 
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